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Abstract 
 
Awareness of Mud Crab over exploitation in Mangkang Wetan Waters has been noticed. 
One of the reference information is the growth study to determine the condition of the mud crab 
population. High demand encourages the fisherman to catch more, which leads to 
overexploitation in nature. The study aimed to estimate the growth, mortality, and exploitation rate 
of mud crabs. The 921 mud crabs samples were collected from Mangkang Wetan Waters from 
October 2018 to January 2019. The method used was the survey method. The crabs were taken 
once a week for 4 months. The width and weight of crab carapace were measured. The growth 
rate of S. serrata was 0.93/year (male) and 0.69/year (female). The natural mortality rate of S. 
serrata was 1.08/year (male) and 0.89/year (female), the mortality of catch (F) was 0.55/year 
(male) and 1.09/year (female). The rate of exploitation of male S. serrata reached 34%, and the 
rate of exploitation of female S. serrata was 55%. The exploitation of female S. serrata shows that 
overexploitation has occurred because the optimum value of exploitation (E-OPTIMUM) is 
equivalent to E=50%. 
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INTRODUCTION 
 
Mud crabs (S. serrata) are widely 
distributed throughout the Indo-West-Pacific 
region (IWP) and are often associated with 
mangrove forests (Butcher et al., 2012; 
Hubatsch et al., 2015; Viswanathan et al., 
2016). S. serrata has a high economic value in 
both domestic and international markets 
(Moksnes et al., 2014; Hubatsch et al., 2015). S. 
serrata can live out of the water area up to 
five days so, that, these crabs are suitable for 
long distant delivery (Atagholipour et al., 
2013). Nowadays, mud crabs play an 
important role in Asia, especially the 
Indonesian economy.  This due to the 
generating of significant income to the 
coastal communities and small-scale fisheries 
(Meynecke et al., 2012; Atagholipour et al., 
2013). The efforts to capture S. serrata have 
increased dramatically in recent decades in 
many countries including Asia (Hubatsch et 
al., 2015; Viswanathan et al., 2016). 
Mangkang Wetan is a district with the highest 
mangrove area (6.51 ha) in Semarang City.  
The mangrove ecosystem had huge historical 
damage, resulted in bad coastal abration. 
The mangrove replantation was executed 
and the condition turned better. This 
mangrove recovery leads this area to be the 
best Mudcrab production in Semarang city. 
 
Nowadays, the consumers' needs are 
still fulfilled from the catches in nature. 
Moreover, this will leads to over-exploitation 
and threatens the crab population (Hubatsch 
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et al., 2014). The fishermen will catch the 
smaller S. serrata. As a consequence of this, S. 
serrata has no opportunity to grow and 
reproduce well (Meynecke and Richards, 
2014; Viswanathan et al., 2016). The catch of 
mud crabs in Indonesian territory has been 
regulated by Permen KP No. 56 / PERMEN-KP / 
2016 which states that the capture of mud 
crab is permitted when the carapace width is 
up to 15 cm or above 200 grams. 
 
S. serrata commonly live in muddy 
ground and water. This area provides a lot of 
food and avoids predation risk (Hubatsch et 
al., 2014; Sara et al., 2014). The juvenile's 
nature moves from subtidal to an intertidal 
area with sandy substrates. The juvenile crabs 
become an easy target for predators 
because they cannot hide quickly in the sand 
as on muddy substrates (Hubatsch et al., 
2014). S. serrata females migrate to lay eggs 
towards the sea and can be found in waters 
within up to 80 km offshore (Sara et al., 2014). 
Female S. serrata seeks habitats whose 
abiotic conditions are stable with high salinity 
and temperature to incubate larvae. Stable 
environments are chosen because they can 
maximize the survival rate ability of their 
larvae (Hubatsch et al., 2015). 
 
There are some researches have been 
done on the growth of mud crabs in the 
same area, such as research concerning the 
biomorphometry of Mud crab Hardiyanti et 
al. (2018). Research has been conducted by 
Moksnes et al. (2014) in East Africa, 
Amarasekara et al., (2016) in Sri Lanka, and 
Gonzales et al., (2018) in the Philippines. 
Whereas in Indonesia, similar research was 
conducted by Sara (2010) in Lawele Bay, 
Tetelpta et al. (2017) in West Seram, and 
Suman et al. (2018) in Kendari Bay. Study 
related to the same classes Malacostraca 
(Portunus pelagicus) in northern part of Java 
Sea were also reported by Maghfirani et al. 
(2019), Wibowo et al. (2019) in Rembang 
waters. Futhermore Anam et al. (2019) and 
Putra et al. (2019) were studied the similar 
species in different coastal area, Demak 
waters. Moreover, in Jepara waters, the 
similar species were also been investigated by 
Rizkasumarta et al. (2019) and Hidayah et al. 
(2019). Most researchers agree that recently, 
crab size becomes smaller due to the 
ecosystem imbalance. 
 
S. serrata is a common species caught 
in Mangkang Wetan waters. As the market 
demand continues to increase, S. serrata's 
capture is intensified and this might affect the 
abundant and size distribution of the local 
crab population. Based on this study, some 
information is needed regarding the growth 
and mortality of S. serrata in Mangkang 
Wetan Village by determining population 
growth and mortality rates, rate of 
exploitation of male and female crabs so that 
can be useful information for the guidelines in 
managing crab resources in Mangkang 
Wetan Village, in the future. 
 
MATERIALS AND METHODS 
 
The study area was depicted in Figure 
1. Point 1,2,3,4,5 is a pond area, close to the 
mangrove forest which is the natural habitat 
of mangrove crabs. Point 3 and Point 4 are 
pond areas near the beach where crabs will 
pass through this area when they migrate to 
the sea or return to the mangrove forest area. 
 
Mud crab samples were obtained from 
five different stations and five fishermen. Soon 
as crabs landed, all 921 crabs were measured 
and identified. It was the measurements of 
crabs total weight and carapace width both 
in male and female crabs. Sampling was 
carried out 16 times, every week for 4 months 
(October 2018 – January 2019). The area was 
depicted in the research location map in 
Figure 1. 
 
Identification, Width and Weight Samples 
Measurements  
 
Identification of the mud crabs by 
morphology was done using the Book of 
Identification Mud Crab / Scylla spp. (Keenan 
et al., 1998; Ministry of Maritime Affairs and 
Fisheries, 2016). The carapace length (CL) 
and width (CW) (Figure 2.) were measured 
using calipers with 0.01 mm inaccuracy. 
Bodyweight (BW) was weighed by the 
analytic balance in 0.1 g accuracy. The 
identification of male and female crabs was 
done by observation on crabs abdomen. 
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Figure 1. Map of Mangkang Wetan Waters, Semarang, Central Java, Indonesia. 
 
Figure 2. Crab Measurements (CW = Crab Width, CL = Crab Length)(Overton et al., 1997) 
 
Figure 3.   The morphological differences between Male (left) and Female (right)  crab 
Source : (Ministry of Maritime Affairs and Fisheries, 2016) 
 
Analysis on the Relationship of Carapace 
Width and Weight : Based on Tetelpta et al. 
(2017), data analysis of crab growth patterns 
can be identified through the relationship 
between carapace width and body weight. 
The value of b is then used to determine the 
growth pattern, namely isometric growth (b = 
3) or allometric growth (b ≠ 3). The relationship 
between carapace width and weight based 
on Sparre and Venema (1992).  
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Von Bertallanffy's Model Growth Parameter 
Analysis : Based on Amarasekara et al., 
(2016), the estimation of crab growth uses the 
formula proposed by Von Bertalanffy. The 
value of L∞ dan K determined using ELEFAN I 
incorporated in FiSAT software. 
 
Mortality Analysis and The Rate of Exploitation 
: According to Amarasekara et al., (2016), 
natural mortality (M) is assumed by Pauly 
(1980). According to Amarasekara et al., 
(2016), estimation of total mortality (Z). (Z) is 
carried out using the length converted catch 
curve in the FiSAT program package. 
Mortality arrest (F) and the rate of exploitation 
are calculated by the formula Pauly (1983): 
 
RESULTS AND DISCUSSION 
 
A total of 921 crabs (496 males and 425 
females) were obtained from October 2018 
to January 2019. Data on the width of the 
carapace were divided into 11 classes, with a 
9.4 mm interval class. The lowest carapace 
width is 52 mm and the highest carapace 
width is 156.4 mm. All frequency distribution 
data can be seen in Figure 4. The distribution 
frequency of male and female crabs in 
October 2018 was similar. The dominated 
carapace width was 80.5-99.4 mm. In 
November 2018, the number of male crabs 
was higher and the carapace was wider (109 
–127.9 mm) compared to the female. In 
December 2018 and December 2019 the 
number of male crabs was higher but 
dominated in smaller carapace width (71–
80.4 mm). 
 
Only 28.2% of S. serrata males and 
20.24% of females were permitted caught 
(BW > 200 g). during the study.  Based on the 
unpermitted CW (15 cm), the male crabs 
catch were 99.6%. While the female crabs 
catch were 99.53%. The data can be seen in 
Figure 5. 
 
The analysis of the relationship of 
carapace width–body weight was 
determined to find out the growth patterns of 
S. serrata. The results of the analysis can be 
seen in Table 1. The results show that the 
relationship between carapace width and 
crab weight is strong and positive. The 
increase of carapace width is in relation to 
the crab weight. The value of b on S. serrata is 
2.522 (males) and 2.096 (females) (b<3). 
 
Growth Parameters of Scylla serrata 
 
The estimation of S. serrata growth 
parameters in this study used the Von 
Bertalanffy equation. The equation shows that
 
 
 
 
 
Figure 4. Frequency Distribution of Carapace Width for Male and Female. October (A), November 
(B), December (C), and January (D) 
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male CW∞ (156.03 mm) has slightly lower 
value when compared to the female (157.87 
mm). In contrast, the growth male coefficient 
of male crabs were higher (0.93.yr-1) compare 
to the female (0.69.yr-1). The results can be 
seen in Table 2. and Figure 6. 
 
Mortality and Explotation Rate of Scylla 
serrata 
Total mortality in female crabs was 
higher (1.98. yr-1) when compared to the 
male (1.63. yr-1).  The natural mortality of male 
crab using the Pauly empirical equation 
(temperature = 28.4ºC) is 1.08. yr-1. While in 
female was 1.09. yr-1).  Furthermore, the 
catching mortality and exploitation rate of 
female crab was higher than male crabs. 
Results on the analysis of the estimated 
mortality and exploitation rate are presented 
in Table 3. 
 
Based on the results, the frequency 
distribution of carapace width (CW) of crab 
males and females were showed that the 
average width of a carapace in November is 
the highest. The high value of carapace 
width in November is thought to be the peak 
of S. serrata reproduction and molting in the 
waters of Mangkang Wetan. According to 
Hubatsch et al. (2015), S. serrata males begin 
to mature genitally when carapace width 
ranged is reached from 92 - 110 mm, while
 
 
 
 
Figure 5.  Frequency and Weight Distribution of Male (Black) and Female (Grey) S. serrata 
Carapace and Weight based on Size Permitted Regulation for Trading (Permen KP No. 
56 / PERMEN-KP / 2016) 
 
 
  
(a) (b) 
 
Figure 6.  Von Bertalanffy's Growth Curve based on Carapace Width of S. serrata Males (A) and 
Females (B) 
 
Table 1. Relationship of carapace width (CW) with Body weight  (BW) of S. serrata 
 
Male/Female W = aLb r R2 
Male W = 0.00148 L 2.522 0.926 0.885 
Female W = 0.00942 L 2.096 0.943 0.891 
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Table 2. Growth Parameters of Scylla serrata 
 
Male/Female CW∞ (mm) K (year-1) t0 (year) Growth Equation 
Male 156.03 0.93 -0.662 CWt = 156.03 (1 – e-0.93(t+0.662)) 
Female 157.87 0.69 -0.898 CWt = 157.87 (1 – e-0.69(t+0.898)) 
Table 3. Mortality and Explotation Rate of Scylla serrata 
 
Male/Female Z (year-1) M (year-1) F (year-1) E 
Male 1.63 1.08 0.55 0.34 
Female 1.98 0.89 1.09 0.55 
Denoted: Z =  Total mortality; M = Natural mortality; F = Catching mortality; E = Rate of exploitation 
 
 
the females begin to gonadally mature at an 
average size of 80 - 120 mm. Supporting this 
data, in S. paramamosain from August to 
January, according to the increment in 
carapace width (CW), Fahzan et al. (2017) 
reports that those months are a growth and 
molting periods. 
 
November is a rainy season. On the 
other hand, crabs spawning time occurs 
during the rainy season.  Temperature and 
salinity in the rainy season are suitable for the 
crab larvae's survival. Data in this observation 
is supported since the temperature was 25.2 – 
29.1ºC, and salinity was 15 – 30‰. In 
December and January, the catch of S. 
serrata tends to be smaller in size. This 
indicated that the mating period had 
occurred in the previous month. Therefore, in 
December and January, the S. serrata 
captured was dominated by the small size. 
The fishermen catch all the mud crabs, 
whether they were worthy and permitted to 
be caught or not. These would be sold to the 
traders. If this continuously happens, the 
restocking process in nature will be disrupted 
and slowly but surely, Mud crab will be the 
extinction species in the future. 
 
The growth patterns of male and 
female S. serrata in Mangkang Wetan waters 
are negative allometric (b<3). This is also 
expressed that the increment of crab 
carapace width is faster than the weight 
increment. The results of this study are in 
agreement with research by Tetelpta et al. 
(2017) and Suman et al. (2018) in Indonesia as 
well as Atagholipour et al. (2013) in Oman 
that the growth pattern of S. serrata is 
negative allometric. 
The value of b in S. serrata males is 
higher than in females, which has also been 
observed for S. tranquebarica in the 
Philippines for males (3.3407) and females 
(2.721) (Gonzales et al., 2018) and S. olivacea 
in India for males (3.035) and females (2.903) 
(Viswanathan et al., 2016). This due to the 
fact that male crabs have a higher body 
weight when compared to the female crabs 
even though the carapace width is similar 
(Viswanathan et al., 2016). Moksnes et al. 
(2014), reported that the mature male crabs 
have increased their claws size and 
contribute around 20-50% of their body 
weight. In contrast, this morphological 
change does not occur in female crabs. 
Moreover, the male body weight can reach 
up to 80% more than female crabs at the 
same carapace width. 
 
The results on the analysis of S. serrata 
growth parameters in Mangkang Wetan 
showed that male CW∞ is smaller than female 
CW∞. In contrast, the male coefficient value 
of K was greater than that of the female. The 
growth of crab males is faster than the 
females so that the S. serrata males reach a 
faster asymptote. The greater K value in male 
crabs is due to nutrients utilization (Wijaya et 
al., 2018).  The female crabs use the nutrients 
for their body growth and reproduction 
growth including the gonadal development 
and egg production (Wijaya et al., 2018).  This 
is also strongly influenced by environmental 
factors such as food availability, temperature, 
salinity, and also diseases caused by parasites 
(Viswanathan et al., 2016). All these 
parameters play an important role in the 
growth rate. 
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The growth curve shows (Figure 6.) that 
in the initial life phase, crabs have rapid 
growth and then followed by slow growth at 
a certain age and the crabs do not increase 
in width anymore. Researchers wrote that the 
rapid growth of young crabs occurs due to 
the energy obtained from the food that is 
mostly used for growth. In adult's crabs, the 
energy obtained from food is no longer used 
for its growth, but it is only used to 
maintenance, defend to the predators and 
replace their damaged cells (Moksnes et al., 
2014). 
 
As seen in Table 4, differences in growth 
parameters in various locations may due to 
the differences at the maximum length of 
samples collected and differences in waters 
location (Suman et al., 2018). Although 
growth parameters vary according to 
regions, environmental factors such as food 
availability, water temperature, and salinity 
can affect the growth rate (Sara, 2010). 
 
The study case in Mangkang Wetan Waters 
showed that the natural mortality rate (M) of 
male S. serrata was greater than the female. 
This is because males fight more frequently 
than females, especially when they are 
approaching their mating time. Fazhan et al. 
(2017) state that male crabs with larger body 
sizes can secure and protect their female 
during the entire mating process. Hidayat et 
al. (2017), states that the different natural 
mortality of mud crabs can be influenced by 
several things. These include predation, 
disease, stress, spawning, hunger and old 
age. Their natural conditions such as natural 
food sources. Moreover, their competition 
can lead to crab death. Furthermore, the 
different natural mortality rates in every region 
can be influenced by unstable environmental 
parameters, as well as the abundance of S. 
serrata natural foods.  
 
Mortality Analysis and The Rate of Exploitation 
 
The mortality of male crabs captured is 
higher than female crabs. This postulated that 
S. serrata females tend to caught easier than 
males. The female crabs naturally migrate to 
the sea to spawn. Fishermen in Mangkang 
Wetan waters not only catch in the pond 
area but also catch on the coast. This coast is 
the female crabs route to the sea when they 
need to manage their offsprings and 
continuing their life in the sea. This is following 
the statement of Hubatsch et al. (2015) that 
adult male crabs tend to settle in the 
mangrove forest area while female crabs will 
hatch their eggs and will move and take 
some food in deeper marine waters with 
higher salinity. 
 
Based on the Table 5., S. serrata rate of 
exploitation (E) in Teluk Kendari, Indonesia 
was the highest, followed by Southern 
Coastal Region, Bangladesh. While Teluk 
Lawele, Indonesia was the lowest one. In 
Mangkang Wetan, the exploitation rate of 
male crabs was 0.34, while the female was 
0.55. This indicated that there has been 
overfishing or over-exploitation of S. serrata 
females ( E> 0.5). While the rate of 
exploitation of male S. serrata is still under the 
permissible optimal rate of exploitation (E 
<0.5). Amarasekara et al., (2016), states that  
the optimum value of exploitation (EOPTIMUM) is
 
Table 4.  Growth rate (K) and maximum carapace width (CW∞) S. serrata in several waters 
 
Location CW∞ (mm) K (year-1) Reference 
Teluk Kendari, Indonesia 206 1.01 Suman et al. (2018) 
Teluk Lawele, Indonesia 211.47 1.38 Sara (2010) 
Bangladesh 105.9 0.28 Zafar, et al. (2006) 
 
Table 5. Mortality and Exploitation rate of S. serrata in several waters 
 
Location M (year-1) F (year-1) E Reference 
Teluk Kendari, Indonesia 1.03 2.17 0.68 Suman et al. (2018) 
Teluk Lawele, Indonesia 2.48 1.16 0.31 Sara (2010) 
Southern Costal Region 
Bangladesh 
0.49 0.35 0.41 Zafar, et al. (2006) 
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equivalent to E = 0.5. The high rate of 
exploitation of female S. serrata at this study 
site was due to the relatively high capture 
rate and a large amount of demand, 
especially the carrying eggs females.  
 
CONCLUSION  
 
Based on the results it can be 
concluded that Mud Crab (S. serrata) caught 
in Mangkang Wetan Tugu Waters, Semarang 
City, Central Java, Indonesia from October to 
January had a growth rate of 0.93/year 
(male) and 0.69/year (female). The natural 
mortality rate were 1.08 / year (male) and 
0.89/year (female), mortality due to catch (F) 
was 0.55/year (male) and 1.09/year (female). 
The rate of exploitation of males reached 0.34 
or 34%, while the rate of exploitation of 
females was 0.55 or 55%. The rate of 
exploitation of S. serrata females which 
exceeds 50% indicates that overexploitation 
has occurred. We suggest that the 
populations of S. serrata are vulnerable in the 
Mangkang Wetan and the conservation 
programs in the area are prior. 
 
REFERENCES 
 
Amarasekara, G.P., Priyadarshana, T., 
Manatunge, J., Tanaka, N., & G.L. 
Gunaratne, G.L., 2016. Mud crab (Scylla 
serrata) population changes in Koggala 
Lagoon, Sri Lanka since construction of 
The Groyne System. Journal of Aquatic 
Ecosystem Health and Management 19: 
1-26. 
Anam A., Redjeki, S., & Hartati, R., 2018. 
Sebaran Ukuran Lebar Karapas Dan 
Berat Rajungan (Portunus pelagicus) Di 
Perairan Betahwalang Demak. Journal of 
Marine Research 7 (4): 239-247. 
Atagholipour, M.R., Naderloo, R., Kamrani, E., 
& Savari., R., 2012. Preliminary biological 
information of Scylla serrata (Forskål, 
1775) (Brachyura, Portunidae) in The 
Persian Gulf and Gulf of Oman: a 
conservation priority. Journal of 
Crustaceana 86 : 322-335. 
Butcher, P.A., Leland, J.C., Broadhurst, M.K., 
Paterson, B.D., & Mayer., D.G., 2012. 
Giant mud crab (Scylla serrata): relative 
efficiencies of common baited traps and 
impacts on discards. Journal of Marine 
Science 69 : 1511-1522. 
Fazhan, H., Waiho, K., Norfaizza, W.I.W., 
Megat., F.H., & Ikhwanuddin., M.,   2017. 
Assortative mating by size in three species 
of mud crabs, Genus Scylla De Haan, 
1833 (Brachyura: Portunidae). Journal of 
Crustacean Biology 37 : 1-7. 
Gonzales, R.C., Gorospe, J.G., Torres, M.A.J.  
Vicente, H.J., Roa1, E.C. & Demayo., 
C.G., 2018. The fishery of the mangrove 
crabs, Scylla spp. in three selected areas 
of the Philippines. Transactions on 
Science and Technology 5 : 155-170. 
Hardiyanti, A.S., Sunaryo., Riniatsih, I., & 
Santoso, A., 2018. Biomorphometric 
mangrove crabs (Scylla sp.) catches in 
Semarang Waters. Marina 
Oceanographic Bulletin 7 : 81-90. 
Hidayah, U.N., Pratikto, I., & Irwani. 2019. 
Biologi Portunus pelagicus, Linnaeus, 1758 
(Malacostraca : Portunidae)dariPerairan 
Jepara Ditinjau dari Distribusi Ukuran, 
Tingkat Kematangan Gonad, dan 
Pertumbuhan. Journal of Marine 
Research, 8(3): 223-228 
Hubatsch, H.A., Lee, S.Y.,  Diele, K.,  Nordhaus, 
I., & Wolff, M., 2014. Microhabitat use of 
early benthic stagemud crabs, Scylla 
serrata (Forskål, 1775), in Eastern Australia. 
Journal of Crustacean Biology, 34:604-
610. 
Hubatsch, H.A., Lee, S.Y.,  Diele, K., Nordhaus, 
I., and Wolff, M., & Meynecke, J.O.,  2015. 
Life-history, movement, and habitat use 
of Scylla serrata (Decapoda, 
Portunidae): current knowledge and 
future challenges. Hydrobiologia The 
International Journal of Aquatic Sciences 
763:5-21. 
Maghfirani, D.A., Yudiati, E., & Hartati, R., 2019. 
Distribusi Ukuran dan Tingkat 
Kematangan Gonad Portunus pelagicus, 
Linnaeus, 1758 (Malacostraca : 
Portunidae) di Perairan Rembang, Jawa 
Tengah. Journal of Marine Research 8(4): 
367-378 
Meynecke, J.O., Grubert, M., & Gillson, J., 
2012. Giant mud crab (Scylla serrata) 
catches and climate drivers in Australia - 
a Large Scale Comparison. Marine and 
Freshwater Research 63:84-94. 
Meynecke, J.O., & Richards, R.G.,  2014. A full 
life cycle and spatially explicit individual-
 
 
Jurnal Kelautan Tropis Maret 2020 Vol. 23(1):136-144    
144 Growth analysis, mortality and exploitation level of Mud Crab (E. Yudiati et al.)   
  
based model for the giant mud crab 
(Scylla serrata): a case study from a 
Marine Protected Area. Journal of Marine 
Science 71 : 484-498. 
Moksnes, P.O., Mirera, D.O., Bjorkvik, E.,  
Hamad, M.I.,  Mahudi, H.M. Nyqvist, D., 
Jiddawi, N., & Troell, M., 2014. Stepwise 
function of natural growth for Scylla 
serrata in East Africa: a valuable tool for 
assessing growth of mud crabs in 
aquaculture. Journal of Aquaculture 
Research 46 : 2938-2953. 
Putra, E.M., Pramesti, R., & Santosa, G.W., 
2019. MorfometriPortunus 
pelagicusLinnaeus, 1758 (Malacostraca : 
Portunidae)Pada Fase Bulan Yang 
BerbedaDi Perairan Betahwalang, 
Demak. Journal of Marine Research 8(2):  
204-210. 
Rizkasumarta, Y., Santoso, A., & Susilo, E.S., 
2019. Morfometri Portunus 
pelagicus,Linnaeus, 1758 (Malacostraca : 
Portunidae) dari Perairan Jobokuto, 
Jepara. Journal of Marine Research 8(3):  
299-306. 
Sara, L., 2010. Study on the size structure and 
population parameters of mud crab 
Scylla Serrata in Lawele Bay, Southeast 
Sulawesi, Indonesia. Journal of Coastal 
Development 13 : 133-147. 
Sara, L., Aguilar, R.O. Ingles, J.A., & Laureta, 
L.V., 2014. Habitat characteristics and 
relative abundance of the mud crab 
Scylla serrata (Forskål, 1775) in Lawele 
Bay, Southeast Sulawesi, Indonesia. J. Fish 
Aqua. Sci. 31 : 11-18. 
Suman, A., Hasanah, A., Amri, K., Pane1, 
A.R.P.,  & Lestari, P. 2018., Population 
characteristics of mud crab (Scylla 
serrata) in The Waters of Kendari Bay and 
surrounding areas. Indonesian Fisheries 
Research Journal 24 :117-124. 
 Tetelpta, J.M.S., Khouw, A.S., Natan, Y., and 
Ongkers, O.T.S.,  2017. Some biological 
aspects of mud crab Scylla serrata 
(Forskal) fisheries at Pelita Jaya Bay, 
Western Seram Regency, Indonesia. 
International Journal of Fisheries and 
Aquatic Studies. 5:272-277. 
Viswanathan, C., Pravinkumar, M., Suresh, 
T.V., Elumalai, V., & Raffi, S.M., 2016. 
Carapace width-weight relationship, 
age, growth and longevity of the mud 
crab Scylla Olivacea (Herbst, 1796) in The 
Pichavaram Mangroves, South-East India. 
Journal of the Marine Biological 
Association of the United Kingdom 96 : 
1379-1386. 
Wibowo, N.G.A., Suryono, C.A., & Pratikto, I., 
2019. Biologi Rajungan Portunus 
pelagicus Linnaeus, 1758 (Crustacea: 
Portunidae) Ditinjau Dari Aspek Distribusi 
Ukuran Dan Parameter Pertumbuhan Di 
Perairan Rembang, Jawa Tengah. 
Journal of Marine Research 8(4):402-408 
Wijaya, N.I., Kurniawati, F., & Trisyani, N.,  2018. 
Biology of mud crabs (Scylla serrata F.) 
population in the Pamurbaya mangrove 
ecosystem. National Ocean Seminar XIII 
July 12, 2018  32-39pages. 
Zafar, M. Amin, S.M.N. & Rahman, M.M.  2006. 
Population dynamics of mud crab (Scylla 
serrata) in the southeastern coastal 
region of Bangladesh. Asian Fisheries 
Science 19:43-50.  
 
